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Abstract
Introduction Unawareness of an asymmetry between the right
and left internal jugular vein (IJV) and methodological pitfalls in
previous studies raise concerns about such asymmetry. Hence
the aim of this prospective non-interventional study was to
validate the hypothesis that right IJV diameter is greater than
those of left IJV and to determine the cross-sectional area of the
IJVs using computed tomography (CT)-scans and original
automatic software.
Methods All consecutive adult outpatients who underwent a
thoracic contrast-enhanced (TCE) helical CT-scan during a 5-
month period were included. To determine diameter and cross
sectional area of the IJVs, we used Advanced Vessel Analysis
software integrated in a CT-scan (Advanced Vessel Analysis on
Advantage Workstation Windows 4.2; General Electrics)
allowing automatic segmentation of vessels and calculation of
their diameters and cross-sectional areas.
Results A total of 360 TCE CT-scans was performed; 170 were
excluded from the analysis. On the remaining 190 CT scans, the
diameter and cross-sectional area of the right IJV were
significantly greater than those of the left IJV (17 ± 5 mm
[median: 17 mm, range: 13 to 20 mm] vs. 14 ± 5 mm [median:
13 mm, range: 10 to 16 mm], P < 0.001; and 181 ± 111 mm2
[median: 160 mm2, range: 108 to 235 mm2] vs. 120 ± 81 mm2
[median: 102 mm2, range: 63 to 168 mm2], P < 0.001,
respectively).
Conclusions In a general population of adult outpatients, the
diameter and cross-sectional area of the right IJV were
significantly greater than those of the left IJV. This could be an
additional argument to prefer right over left IJV cannulation.
Introduction
When central intravenous access is required and internal jug-
ular vein (IJV) puncture is chosen, the right-sided vein is gen-
erally preferred because it provides a direct pathway to the
superior vena cava and avoids thoracic duct injury [1]. Moreo-
ver, left IJV cannulation is deemed to be more difficult, carrying
a higher rate of complications [2]. Finally, it has been reported
that the left IJV is smaller than the right. Lobato and colleagues
showed that the cross-sectional area of the right IJV was
greater than that of the left IJV in the majority (80%) of 50
healthy volunteers [3]. Such asymmetry has been confirmed in
intensive care patients, where the right IJV was equal or dom-
inant in 62.5% of patients [4]. Nevertheless, in these two ultra-
sound studies, the precise diameter and cross-sectional area
of the right and left IJV were not reported. Moreover, some lim-
itations of the ultrasound techniques, such as excessive vessel
pressure by the probe, neck positioning, and no visualization
of the brachiocephalic vein, superior vena cava and mediasti-
num, could lead to inaccurate measurements. Anatomical var-
iations of the IJVs and their relation to the common carotid
artery were evaluated in a retrospective study of 88 patients
using computed tomography (CT) scans. The right IJV was
usually larger (79.5%) than the left: the mean diameters of the
right and left IJVs were 14.10 mm and 11.74 mm, respectively
[5]. However, the cross-sectional area was not measured andPage 1 of 4
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appeared that the IJVs are oblong rather than round [5].
It is noteworthy that in a recent review on central venous cath-
eterization, the difference in size of the right and left IJV was
not mentioned when the advantage of right over left IJV cannu-
lation was discussed [1].
The aim of this prospective study was to validate the hypothe-
sis that the diameter of the right IJV is greater than the left one,
and to determine cross-sectional areas of both IJVs using CT
scans and original automatic software.
Materials and methods
This observational study was carried out between 1 March and
31 July 2008 in the University Hospital of Rennes, France. The
local ethics committee waived the need for informed consent.
The maximal diameter and cross-sectional area of the left and
right IJV were analyzed prospectively in all consecutive outpa-
tients who underwent a thoracic contrast-enhanced (TCE) hel-
ical CT-scan (Multidetector GE Lightspeed; GE Healthcare
Medical Systems, Milwaukee, WI, USA) during the study
period.
The primary goal of this study was to validate the hypothesis
that the diameter of the right IJV is greater than the left one,
and secondary to determine the cross-sectional area of both
IJVs.
The CT scan examination was standardized. Briefly, all
patients were in the supine position, with a neutral head posi-
tion, breathing spontaneously, and the acquisition protocol
was as follows: breath-holding acquisition for 50 seconds
after intravenous injection of 120 ml iodinated contrast agent;
flow rate: 3 ml/s; 300 slices; slice thickness: 1.25 mm/1.2 mm
interval. Thereafter, the diameter and cross-sectional area of
the left and right IJVs were measured at the level of the cricoid
cartilage (Figure 1). The level of the cricoid cartilage was cho-
sen because this corresponds to the central approach (apex
of the triangle formed by the medial and lateral portions of the
sternocleidomastoid muscle and clavicle) and anterior
approach (at the level of the cricoid cartilage along the medial
edge of the sternocleidomastoid muscle) for venous puncture
[6]. These measurements were made automatically with
Advanced Vessel Analysis software provided with the CT scan
workstation (Advanced Vessel Analysis on ADW 4.2; General
Electrics, Chalfont St Giles, UK) allowing automated segmen-
tation of vessels and calculation of their diameters and cross-
sectional areas. Intraobserver and interobserver correlations
for automated 3D CT angiography analysis method have been
previously evaluated both for diameter and area, and were
0.89 and 0.90, and 0.90 and 0.91, respectively [7]. The IJV is
usually elliptical and only the maximal diameter is reported.
The advantage of these approaches is to have a lateral posi-
tion to the common carotid artery and a lower risk of arterial
puncture. In addition, most anatomical studies on the IJVs have
focused on this level [2,3,5,7-9].
The patients' age, sex, and indication for CT scan were
recorded. The thoracic CT scans and the maximal diameter
and cross-sectional area of the IJVs were measured and ana-
lyzed by the same investigator (CJ). All CT scans were exam-
ined carefully to exclude any cases that could interfere with IJV
measurements. Notably, the absence of extraluminal compres-
sion of the vessels was verified as the absence of mediastinum
processes.
Sample size and statistical analysis
Our primary hypothesis was that the diameter was larger in the
right IJV than in the left IJV. In a previous unpublished retro-
spective study performed of CT scans from the radiology
department of our hospital, we determined that the mean
diameter of right IJV was 18 ± 11 mm. In this context, at least
177 patients were required to detect a difference of 3 mm
between the two IJV diameters with a 5% type I error rate and
a power of 90% (nQuery Advisor, Statistical Solutions Ltd,
Cork, Ireland).
All statistical analyses were performed using SAS v 9.1.3 soft-
ware (SAS Institute, Cary, NC, USA). Data are expressed as
mean ± standard deviation unless otherwise noted. Mean val-
ues of the right and left IJV diameters and cross-sectional
Figure 1
Example of a thoracic contrast-enhanced helical computed tomography sc n obtained from a patient with a large right internal jugular vein
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other analysis, the Student's t-test or Wilcoxon rank sum test
was used as appropriate. For all analyses, a P value less than
0.05 was considered statistically significant.
Results
A total of 360 TCE CT scans were performed during the study
period; 170 were excluded from the analysis (problem with
radio-contrast injection (n = 54), inappropriate CT scan sec-
tions (n = 108), internal jugular and subclavian catheters pre-
viously in place (n = 3), superior vena cava thrombosis (n = 1),
no visible left IJV (n = 1), right pneumonectomy (n = 1), com-
pressive mediastinal mass (n = 1), thyroidectomy (n = 1)).
Accordingly, a total of 190 CT scans was analyzed.
The 190 patients included 132 men and 58 women (age 60 ±
15 years, range: 18 to 93 years; Table 1). The indications for
TCE CT scans were as follows: staging and follow up of can-
cer (n = 104), post-surgical controls (n = 30), abdominal dis-
ease (n = 19), cardiac or respiratory problems (n = 8),
inflammatory process (n = 6), sepsis (n = 6), lymphadenopa-
thies or various chest radiograph abnormalities (n = 6), and
other (n = 11).
The diameter and cross-sectional area of the right IJV were
significantly greater than those of the left (17 ± 5 mm (median:
17 mm, range: 13 to 20 mm) vs. 14 ± 5 mm (median: 13 mm,
range: 10 to 16 mm), P < 0.001; and 181 ± 111 mm2
(median: 160 mm2, range: 108 to 236 mm2) vs. 120 ± 81
mm2 (median: 102 mm2, range: 63 to 168 mm2), P < 0.001,
respectively; Table 1). Right IJV diameter was equal or supe-
rior to left IJV diameter, ± 1 mm and ± 2 mm, in 75% and 80%,
respectively. Right IJV cross-sectional area was greater than
left IJV area in 71% of patients and was 1.5- and 2.0-times in
54% and 34% of cases, respectively. Diameter and cross-sec-
tional area of the right and left IJV were not significantly differ-
ent according to age and sex (data not shown).
Discussion
This study shows that in a general population of adult patients
the diameter and cross-sectional area of the right IJV were sig-
nificantly greater than those of the left IJV. This is an argument
for right over left IJV cannulation.
For many years, physicians have looked for ways of increasing
the success rate and reducing the complications and morbid-
ity associated with central venous line placement. With regard
to IJV catheterization, position of the head, Trendelenburg
positioning, positive end expiratory pressure, Valsalva maneu-
ver, and more recently, ultrasound guidance have been used
[1,7,9].
Right IJV cannulation is usually preferred for several reasons,
but rarely because the diameter and/or cross-sectional area of
the right IJV are greater than those of the left. Before perform-
ing this study, a questionnaire was sent by e-mail to anesthe-
siologists and intensivists in 15 French university affiliated
hospitals, in order to ascertain their IJV cannulation proce-
dures. A total of 305 physicians replied (senior 77%, residents
23%). For the first attempt, 97% chose the right side, 2%
chose the left, and 1% had no preference. The reasons for this
choice (several items could be reported) were: direct straight
access (n = 198), dominant hand side (n = 173), habit (n =
102), lower rate of complications (n = 23), but only 3% (n =
9) were aware of a difference in the diameter between the right
and left IJV (unpublished data). Accordingly, it appeared that
knowledge of the greater diameter of the right IJV in compari-
son with the left was not widespread, despite the fact that this
anatomical characteristic has been reported previously.
TCE CT scans provide reliable data, allow neutral head posi-
tioning and analysis of eventual compressive factors or
regional pathology, which could interfere with the measure-
ments. Furthermore, TCE CT scans are not operator-depend-
ent. We studied a general adult population, breathing
spontaneously and who were normovolemic, and focused on
the cross-sectional area (in addition to maximal diameter),
which seemed to be more pertinent as regards central venous
catheterization. Moreover, our measurements were auto-
mated, allowing precise evaluation of vessel dimensions.
The study was carried out at a time of controversy about the
systematic use of 2D ultrasound guidance for central venous
line placement. Real-time ultrasound guided cannulation
reduces the failure rate, number of attempts, duration and cost
of the procedure, and complications, especially for IJV cathe-
terization [2]. Recently, guidelines have been published in
order to promote this technique, but it is noteworthy that phy-
sicians were asked to retain their ability to use and teach the
landmark method [10]. A previous study of ultrasound location
of vessels followed by subsequent catheter placement with
the landmark technique found no advantages over the stand-
ard landmark method [8]. Moreover, most practitioners con-
Table 1
Demographic data, and diameter and cross-sectional area of 
the right and left IJV
Age, mean ± SD (range) 60 ± 15 (18-93)
Sex, M/F, n 132/58
Right IJV Left IJV
Diameter (mm) 17 (13-20) 13 (10-16)
Cross-sectional area (mm2) 160 (108-236) 102 (63-168)
Data are expressed as median (range) unless otherwise stated.
F = female; IJV = internal jugular vein; M = male; SD = standard 
deviation.Page 3 of 4
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common and simple procedure. Accordingly, it has been
reported that 67% of cardiovascular anesthesiologists and
critical care practitioners never or almost never use ultrasound
to perform IJV catheterization, because they consider it unnec-
essary or because ultrasound is unavailable [11]. Before the
generalization of ultrasound, our results suggest that right IJV
must be catheterized at the first attempt. Ultrasound should be
used in cases where the standard landmark method is difficult
and/or hazardous (e.g. obese patients or other local anatomi-
cal variations).
Conclusions
IJV anatomy with a greater diameter and cross-sectional area
of the right IJV is an unknown reality. Left IJV puncture may
therefore be more difficult or more dangerous in the case of a
right dominant vein. Accordingly, the right IJV should be cho-
sen for the first attempt.
Competing interests
The authors declare that they have no competing interests.
Authors' contributions
DT made an important contribution to acquisition and data
analysis. PS made a substantial contribution to the interpreta-
tion of data and wrote the final manuscript. CJ made a sub-
stantial contribution to the acquisition and analysis of data. BL
made an important contribution to the statistical design and
analysis. YM made an important contribution to the concep-
tion, interpretation of the data and the final manuscript.
References
1. Taylor RW, Palagiri AV: Central venous catheterization.  Crit
Care Med 2007, 35:1390-1396.
2. Sulek CA, Blas ML, Lobato EB: A randomized study of left ver-
sus right internal jugular vein cannulation in adults.  J Clin
Anesth 2000, 12:142-145.
3. Lobato EB, Sulek CA, Moody RL, Morey TE: Cross-sectional area
of the right and left internal jugular veins.  J Cardiothorac Vasc
Anesth 1999, 13:136-138.
4. Lichtenstein D, Saifi R, Augarde R, Prin S, Schmitt JM, Page B,
Pipien I, Jardin F: The Internal jugular veins are asymmetric.
Usefulness of ultrasound before catheterization.  Intensive
Care Med 2001, 27:301-305.
5. Lim CL, Keshava SN, Lea M: Anatomical variations of the inter-
nal jugular veins and their relationship to the carotid arteries:
a CT evaluation.  Australas Radiol 2006, 50:314-318.
6. Lieberman JA, Williams KA, Rosenberg AL: Optimal head rota-
tion for internal jugular vein cannulation when relying on exter-
nal landmarks.  Anesth Analg 2004, 99:982-988. table of
contents.
7. Zhang Z, Berg MH, Ikonen AE, Vanninen RL, Manninen HI: Carotid
artery stenosis: reproducibility of automated 3D CT angiogra-
phy analysis method.  Eur Radiol 2004, 14:665-672.
8. Hayashi H, Amano M: Does ultrasound imaging before punc-
ture facilitate internal jugular vein cannulation? Prospective
randomized comparison with landmark-guided puncture in
ventilated patients.  J Cardiothorac Vasc Anesth 2002,
16:572-575.
9. Lobato EB, Florete OG Jr, Paige GB, Morey TE: Cross-sectional
area and intravascular pressure of the right internal jugular
vein during anesthesia: effects of Trendelenburg position,
positive intrathoracic pressure, and hepatic compression.  J
Clin Anesth 1998, 10:1-5.
10. National Institute for clinical Excellence: guidance on the use
of ultrasound location devices for placing central venous cath-
eter  2002 [http://www.nice.org.uk/nicemedia/pdf/
Ultrasound_49_guidance.pdf]. London: NICE [NICE Technology
Appraisal N°49]
11. Bailey PL, Glance LG, Eaton MP, Parshall B, McIntosh S: A survey
of the use of ultrasound during central venous catheterization.
Anesth Analg 2007, 104:491-497.
Key messages
• The right IJV has a greater diameter and cross-sectional 
area than the left one.
• In emergency and/or first attempt, the right IJV should 
be preferred than the left IJV.Page 4 of 4
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